CHEM  2110  TEST  1  15  MARCH,  2012 

Chemistry  for  Medicine 


Name:        MODEL  fiN5WE£S 


ID  Number: 


Time:  2  hours 


Useful  constants:    NA  =  6.022  x  1023  mol-1 

1  amu  =  1.6605  *  10~24g 


1 

H 

1.008 

2 

He 

4.003 

3 

Li 

6.941 

4 

Be 

9.012 

5 
B 

10.81 

6 

c 

12.01 

7 
N 
14.01 

8 

o 

16.00 

9 
F 

19.00 

10 
Ne 

20.18 

11 
Na 

22.99 

12 

Mg 

24.31 

13 
Al 

26.98 

14 
Si 

28.09 

15 
P 

30.97 

16 
S 

32.07 

17 
CI 

35.45 

18 
Ar 

39.95 

19 
K 

39.10 

20 

Ca 

40.08 

21 
Sc 

44.96 

22 
Ti 

47.88 

23 
V 
50.94 

24 
Cr 

52.00 

25 
Mn 

54.94 

26 
Fe 

55.85 

27 
Co 

58.93 

28 
Ni 

58.69 

29 
Cu 

63.55 

30 
Zn 

65.38 

31 
Ga 

69.72 

32 
Ge 

72.59 

33 
As 
74.92 

34 
Se 

78.96 

35 
Br 

79.90 

36 
Kr 

83.80 

37 
Rb 

85.47 

38 
Sr 

87.62 

39 

Y 

88.91 

40 
Zr 

91.22 

41 

Nb 

92.91 

42 
Mo 

95.94 

43 
Tc 

(98) 

44 
Ru 

101.1 

45 

Rh 

102.9 

46 
Pd 

106.4 

47 

Ag 

107.9 

48 
Cd 

112.4 

49 
In 

114.8 

50 
Sn 

118.7 

51 

Sb 

121.8 

52 
Te 

127.6 

53 
I 

126.9 

54 

Xe 

131.3 

55 
Cs 

132.9 

56 
Ba 

137.3 

57 

La* 

138.9 

72 
Hf 

178.5 

73 
Ta 

180.9 

74 

w 

183.9 

75 
Re 

186.2 

76 
Os 

190.2 

77 
Ir 

192.2 

78 
Pt 

195.1 

79 
All 

197.0 

80 

Hg 

200.6 

81 
Tl 

204.4 

82 
Pb 

207.2 

83 
Bi 

209.0 

84 
Po 

(209) 

85 
At 

(210) 

86 
Rn 

(222) 

87 
Fr 

(223) 

88 
Ra 

226 

89 
Acf 

(227) 

QUESTION 

SCORE 

MAXIMUM 
MARKS 

1 

2 

TOTAL 

QUESTION  1 

(a)  Give  the  best  scientific  terminology  for  each  of  the  following: 

(i)  A  group  of  atoms  chemically  bonded  together  and  having  a  net  negative  charge 

 a  polijatoonic  anioq  

(ii)  A  property  of  a  substance  that  does  not  depend  on  the  amount  of  the  substance 

 intensive  property  

(iii)  The  maximum  amount  of  a  product  that  can  be  formed  when  the  limiting  reactant  is 
completely  consumed. 

theoretical  tpeld  

(iv)  A  homogeneous  mixture  of  a  given  substance  with  water. 

 an  cxc^ueoUS  solution  

(v)  The  ratio  of  the  density  of  a  test  liquid  to  the  density  of  a  reference  liquid 

(vi)  The  study  of  calculations  of  quantities  of  substances  in  a  chemical  reaction 

 S-bo)ch\orY\etr\j  

(vii)  The  electrostatic  force  of  attraction  that  holds  atoms  together  in  a  pure  substance 

 a  chemical  bond  

(viii)  The  glass  container  in  which  a  substance  is  dried  over  silica  gel. 

 q  desiccator  

(ix)  The  place  in  the  laboratory  where  a  reaction,  that  produces  harmful  gases  must  be 
carried  out. 

 a  -otme  hood    (cnr  et  -fime  cupbooccdi) 


(x)  The  substances  that  dissociate  in  water  and  release  a  proton 

 qcids  

(xi)  The  device  used  to  measure  masses  of  substances  to  four  decimal  places  or  more. 

 an  Qngltjtical  balqqce  
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(xii)  The  numbers  used  to  balance  a  chemical  equation. 

coefficients 

(xiii)  The  simplest  whole-number  ratio  of  atoms  of  each  kind  in  a  compound 

an  empirical  formula 

(xiv)  The  group  of  elements  required  by  humans  in  very  small  quantities 

-fcface  jbioesseattal  elements 

(xv)  The  equipment  used  to  put  out  a  small  fire  in  the  laboratory. 

■fire  extinguisher  

(xv)    The  atoms  of  a  given  element  that  differ  by  the  number  of  neutrons. 

isotopes  


(b)  Complete  the  following  statements: 

(i)  The  measurement  0.05005  has  four    5  igftl  ^ I  CCjflt  -j-igUfCS 

four    Zefos  , five   decimal  places 

leading  "Z&ros      .two   captive  zeros 
non-7eifp  digits    and  no  Unit: 


two 
two 


(or  -trailing  ze-fos^ 

(ii)  A  chemical  reaction  is   .  

chemical  .  : 

<X  pfoce^  wriefebu  ponds  afe  bfoken  and  net*)  o»teS 

(iii)  Xenon  forms  many  compounds  whereas  argon  does  not  form  any  compounds. 
Therefore,  xenon  is                              _  whereas  argon  is    )  fi  €T"b  . 
Both  xenon  and  argon  are  atomic  elements   called  not>le  gases 
and  are  found  in  the  last       Cjrg>Up  of  the     peflodlC  table. 

(iv)  Covalent  compounds  are  often  described  as       /YloleCU  locf    because  they 

consist  of    molecules  . 

(v)  The  names  of  the  three  ISotopB^        of  hydrogen  are  hydrogen, 

deuterium  and  -tixtiurvy  


(vi)  The  _  physical  st&te,  of  water  below  0  °C  is  solid. 

(vii)  The  name  of  the  monatomic  anion  with  two  electrons  and  no  neutrons  is  ^ 

hijd-Ade  ion  

(viii)  The  names  of  the  fflQ  1  H-CJfQUp  metals  in  Group  14 

are  H.  and       lead  .  These 

elements  are  known  to  react  with       AOnWBtcds  to  form 

 l  ODlC  compounds.  In  these  compounds,  the  charges 

of  the  Group  14  metals  can  be  ^  or 

The  name  of  the      "bf<3  ASlfclOft    metal  in  Group  7  and  Period  4  is 
ffl&fl^Qyi&SQ  .  This  element  is  found  in  green  plants  and 

it  is  important  for      \ dat ion  oj~ Water  -to  produce  oxygen cp< 

(ix)  The  size  of  an  atom  is  determined  by  _  the  number  oj?  e\ectfor\s 
The  charge  of  a  monatomic  atom  is  determined  by 

numbers  or  pro-tons  and  electrons  . 


An  element  is  identified  by  the  number  of  pfO^OflS 


Most  of  the  mass  of  an  atom  comes  from  the        flUC  l€US  of  the  atom. 

(x)  The  mole  is    CXT)    SI-b  CtSB  unit  and  is  defined  in  terms  of  12C  as 

follows:  tiie  amount  of  a  substance  that  cofttooos  as 
mamj  particles  as  +he  number  op  C  atom/s  m  eXiacfly  I3g 

(xi)  A  chemical  reaction     Cj)Ve£   C^*   or   6VolVec:  f 

or     teleQ  56  S  a  gaseous  product,  but  depOZltS 

a  solid  product. 

(xii)  The  diseases  caused  by  the  deficiencies  of  iron  and  iodine  are  Oif\&tf\lCL  

goiter  ,  respectively.  fanQ&ma) 

(qortfe) 


and 
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(c)  The  actual  mass  of  a  certain  sample  of  glucose  (©|Hf|0§^rs  15.00  g:  In  a  given  J  > 
experiment,  a  student  measures  the  mass  of  the  sample  several  times.  The  results  are 
highly  reproducible  with  an  average  mass  of  14.9997  g. 


(i)  What  are  the  two  methods  of  measuring  the  mass  of  a  substance  in  the  laboratory? 

weighing  bij  taring  and    weighing  bg  diffierence 

(ii)  Calculate  the  percentage  error  in  the  measurement  of  mass  done  by  the  student. 

%  errors  (i5-c^ 


-  O-OO 


(iii)  Discuss  the  quality  of  the  measurement  done  by  the  student. 

As  showin  by  -the  °/Q  error  the  measured  value  15 
identical  to -the  actual  value  vthen  express ed  to 
2  decimal  places.  Iftere-fbre,  the  tfleasufemertt  is  * 
Veru  accurate.  Sincere  measurements  are  reproducible 
-tfieJ  results  cife  precise  and  tftere  are  no  ^s±^aticf 

(d)  A  certain  medicine  in  the  hospital  is  available  as  a  liquid  in  small  bottles.  Each  bottle 
contains  350  |jL  of  the  medicine.  The  density  of  this  medicine  is  3.0  x  103  kg/m3. 

A  doctor  wants  a  patient  to  take  14.5  g  of  the  medicine  to  feel  better. 
How  many  bottles  of  the  medicine  should  the  doctor  give  to  the  patient? 


Volume  of  i^-Sci  medicine  =  — 

number  ©j°  bottles  =  4800 ^oL 

-      -f&oo  /tL  xd bottle^  Aty  battles 

35o 


(d)  A  certain  organic  compound  has  the  chemical  formula  exH,€OOH.  -    -  -  ~  -r,  • 

A  sample  of  this  compound  weighing  55.32  mg  is  burned  completely  to  produce  24.49  mg 
of  water. 

A  9.7696-g  sample  of  CxHyCOOH  consists  of  9.635  *  1022  oxygen  atoms. 
Determine  the  values  of  x  and  y. 


ma 


-7    H30e3;      +  COJdJ 


CxHycooft 

9'  7£>%  ^ 


2  O 


A  ) 


c 


.  _  ~  ®-l6>oo  mo) 

.6)       .  = 


5-  000  I'OOO^) 

6-  ooo  5»ooo 


5-733  mol 

7- 000 
empirical -formula  is 


Max  mass 

Molecular  —  tLmp\f\c  a) 
-£>fmula  -formula. 

Cx^ycooH  =C6%ccoH6  / 


(e)  Chromium  is  a  solid  metal  and  Ss'is  a  powder.  Ghromium  reacts  with  Sg  to  give         -  *• 
chromium(lll)  sulfide  as  the  only  product. 

In  a  certain  reaction,  1 .82  g  chromium  was  reacted  with  1 .75  g  S8  and  the  mass  of  the 
product  obtained  was  3.10  g. 

Calculate  the  percentage  yield  of  the  reaction. 

"=±§53,  n  =  |.75o 

C\\ooS\tiG:  LiMiTiHQ  ReAcTR-Hf 
Cr  S 

out  we  have  fc.sa  x  io"3^1 
.%68  is  the  , 

;.-tli-ee>retcal  yield  oj?  >n  gfams 

=  o.Dl76mo]  ><  Soo.^CO^dI 

^  ...        -  5-5o  c* 

•^y,eld-  actuaUeW       ^     ^  ^ 

5-50  3  /v 


QUESTION  2 


(a)  Is  each  of  the  following  CORRECT  or  WRONG?  If  wrong,  then  say  what  is  wrong  with  it. 

(i)  CH3OH(/)  +  202(g)  ->  C02(g)  +  2H20(/) 

WRoNQ.   THE  CHEM1CRL  E6(URTioH  Is  N°T  8ftLAMca}> 

(ii)  1.285  x  10-2  +  1.24  xio-3  +  1.879  x  10~1   =  2.019  x  10~1 

imrohoc.    The  am  is  hot  rounded  off  correctly 

(iii)  The  mass  of  one  molecule  of  aspirin  (C9H804)  is  180.2  g. 

WRONG*.     THE  UNIT  ls  WRONG:. 

(iv)  In  the  human  body,  carbon,  sulfur,  phosphorus  and  potassium  are  classified  as 
major  minerals. 

VORoNG.      CftRBoN  15  MoT  h  MftToR.  MiMERAL 

(v)  The  volume  of  an  certain  liquid  is  0.250  x  1  o~2  cm3  W  £OhI  . 

THE  volume  is  not  Express EI>  in  SciENTiFic 
NOTATION 

(vi)  1  Kg  =  103g  W£ONGr- 

TftE  ST-SftSE  UNIT  OF  MftSS  \S   WRITTEH  WROHGLY 

(vii)  25  °C  =  298  °K  WRONG* 

TH£  SI-g«S£   UNIT  OF  TEMPERATUg£  '5  WRlTgrt^ 

(viii)  2NaOH  +  H2S04  ->  Na2S04  +  2H20  NRoNGc. 

PHYSICRL  STATES  of  THE  suSst^Nces  ftR£ 
)rtj)i  eft-re^ 

(ix)  The  chemical  formula  of  iron(ll)  is  Fe2+. 

H£oN&.  is  NOT  A  cHEmicftL  FORMULA  8UT 

A  SVmgoL  > 

(x)  Ozone  is  a  compound. 

WRor4er.   ozortE  HAs  ONLY  one  Kind  of  ATom. 


(b)  Write  the  name  of  each  of  the  following  substances: 


Na2HP04-7H20 

N203 

Cd(N03)2 

MgS03 

At 

HN02(ag) 

AgOl 

HCN(g) 

Pt(SCN)4 

Br205 


Sodium  h^drogp/i  phosphate.  KeptaVj 
cadmium  nitrate  


Sulfite 


astatine 


<5ilver  htjpo'i petite 


Bi 


3+ 


hydrogen  cyanide,  gas 
platinunrtflV)  "thiocgQaate 
dibro/rnne,  peatoxide 
bismuth  (ill)  ion  


(c)  Write  a  formula  for  each  of  the  following  substances: 


Calcium  bicarbonate 

Aluminium  cesium  chromate  dodecahydrate 

Ammonium  permanganate 

Mercury(l)  dichromate 

Potassium  bromite 

Hydroiodic  acid 

Zinc  hydrogen  sulfate 

Lead(ll)  acetate 

Hydrogen  peroxide 

Potassium  phosphite 

Titanium(lll)  iodide 


H 


9ft 


KfoyQ, 


HI  fry.) 




HI*  
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